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Abstract
Intussusception is recognized as a common cause of
bowel obstruction in small animals. This study docu-
ments the clinical and surgical findings in nine cats and
27 dogs diagnosed as having intussusception. The main
purposes of the study were to define the predisposing
causes and clinical signs of intussusception and
to evaluate various surgical techniques commonly
employed in its treatment. No common predisposing
cause could be established. Diagnosis of intussuscep-
tion was based most often on clinical signs of bowel
obstruction in association with the palpable abdominal
mass. The majority of the intussusceptions involved
the enterocolic junction. Formation of adhesions was
more frequent in cats. Surgical treatments included
simple reduction, manual reduction with plication,
intestinal resection/anastomosis, and intestinal resec-
tion/anastamosis with plication. There was no statis-
tically significant difference (p> 0.05) in the recurrence
rate of the intussusceptions when the various surgical
techniques were compared. Recurrence of an intussus-
ception was not related to either the bowel segment
involved or whether a simple reduction, bowel resec-
tion, or intestinal plication was performed at the initial
surgery.

Resume
Intussusception chez le chien et Ie chat: revue
de 36 cas
L'intussusception est une cause commune d'obstruc-
tion intestinale chez les animaux de compagnie.

Les objectifs principaux de l'etude etaient d'iden-
tifier les signes ciniques d'intussusception, de deter-
miner les facteurs predisposants et d'evaluer les dif-
ferentes techniques chirurgicales utilisees pour corriger
cette condition. Ce compte rendu rapporte les aspects
cliniques et chirurgicaux observes chez 9 chats et
27 chiens.

Les resultats indiquent qu'il n'y avait pas de facteur
de risque commun. Un diagnostic d'intussusception
a ete pose le plus souvent en se basant sur des signes
cliniques d'obstruction intestinale et 'a l palpation
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d'une masse abdominale. La majoriti des intussuscep-
tions se situaient dans la region enterocolique. La
presence d'adherences etait plus frequente chez le chat.
Les traitements chirurgicaux utilises comprenaient:
une reduction simple, une reduction combinee a une
enteroplication, une resection/anastomose intestinale
et une resection/anastomose suivie d'une enteroplica-
tion. Les donnees indiquent qu'il n'y a pas de correla-
tion (p < 0,05) entre le taux de r6cidive et le segment
d'intestin impliqud ou si une reduction simple, une
resection intestinale ou une enteroplication avaient ete
effectu6es lors de la chirurgie initiale.

(Traduit par Dr Therese Lanthier)
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Introduction
I ntussusception is defined as a prolapse or invagina-
tion of one portion of the gastrointestinal tract into

the lumen of an adjoining segment (1,2). The compo-
nents of an intussusception include the invaginated sec-
tion, called the intussusceptum, and the enveloping
segments, called the intussuscepiens (1,2). The most
common clinical signs are associated with partial or
complete bowel obstruction. If left untreated, inter-
ference with venous drainage and arterial occlusion can
lead to ischemia and necrosis of the bowel. Limited
objective data have been published detailing the
influence of such factors as duration of clinical signs,
location of the intussusception, and presence of adhe-
sions on the severity of clinical signs and outcome.
Various enteropexy techniques have been advocated
to prevent subsequent recurrence of intussusception,
yet no objective data have been examined to determine
the efficacy of these procedures.

In this article we report the clinical and surgical find-
ings from 27 dogs and nine cats afflicted with intus-
susception. The purposes of this retrospective study
were to determine whether a common predisposing
cause existed, to define the most consistent clinical
signs associated with intussusception, to determine if
the duration of clinical signs or bowel segment involved
was related to the presence or absence of adhesions,
and to determine if recurrence of an intussusception
was related to the bowel segments involved, presence
of adhesions, or surgical technique performed.

Materials and methods
Thirty dogs and nine cats with confirmed diagnoses
of intussusception were initially included in this study
but three canine cases were later excluded because of
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missing data. The cases occurred between 1981 and
1987 at the Western College of Veterinary Medicine.
Diagnostic methods included evaluation of clinical his-
tory, physical examination, plain abdominal radio-
graphy, and contrast radiography. Clinical progres-
sion was evaluated from the time of admission to the
time of discharge from the hospital. Additional follow-
up information was obtained either by re-examination
or telephone consultation. Timing of follow-up ranged
from six months to six years.

Duration of clinical signs and possible inciting cause
were obtained from the case histories. The location of
the intussusception, presence or absence of adhesions
or necrosis, and surgical procedures performed were
obtained from the surgical reports. Surgical treatment
consisted of either simple reduction, simple reduction
with plication, intestinal resection/anastomosis, or
intestinal resection/anastomosis with plication.

Variables analyzed included the associations
between the duration of clinical signs and presence of
adhesions, the location of the lesion and the presence
of adhesions, the location of the lesion and the recur-
rence rate, and the surgical technique utilized and the
recurrence rate. The simple associations between the
categorial variables were analyzed using the Fisher's
exact test with a cut-off for statistical significance at
p < 0.05. These statistical analyses were performed
only on the canine cases because missing data
precluded acceptable statistical analysis of the feline
cases.

Results
The ages of the cats diagnosed as having an intussus-
ception ranged from three months to 12 years (aver-
age 32.9 months). Of the nine cats, three were female
and six were male; no breed predilection was noted.
The ages of the dogs ranged from eight weeks to seven

years (average 11.9 months). No breed or sex predilec-
tion was noted.
The presenting complaints and physical findings are

summarized in Table 1. Fecal examination revealed
intestinal parasitism in one cat and seven out of
13 dogs tested. Three cases of parvovirus enteritis were
coincident with the existence of an intussusception.
Five dogs had undergone a surgical procedure within
one to four days prior to the diagnosis of an intussus-
ception, and one dog had undergone an exploratory
laparotomy three weeks prior to diagnosis. These
surgical procedures included an ovariohysterectomy,
exploratory laparotomy, patent ductus arteriosus
repair, open heart procedure for a subaortic stenosis,
repair of a congenital diaphragmatic hernia, and tube
gastrostomy for a gastric dilatation-volvulus. Dura-
tion of clinical signs prior to diagnosis ranged from
one to seven days (median, four days) in cats, and
1-56 days (median, nine days) in dogs (Table 2).
Abdominal radiographs did not consistently lead to

a specific diagnosis of intussusception. Plain
abdominal radiographs were suggestive of an intestinal
mass or foreign body in four cats, and accurately
revealed an intussusception in two cats. An abnormal
intestinal gas and fluid pattern suggestive of a
mechanical obstruction was observed on plain

abdominal radiographs in 12 dogs.In seven dogs, no
abnormal findings were evident on plain abdominal
radiographs; no radiography was performed in eight
dogs. Contrast radiography was performed in six dogs
and one cat, and confirmed the diagnosis of an
intussusception in each of these patients.
The signalments, duration of clinical signs, surgical

findings, treatment, and outcome are presented in
Tables 2 and 3. The most common site of intussuscep-
tion was the ileocolic junction (five cats, 16 dogs).
Three cats and 11 dogs had enteroenteric intussuscep-
tion with involvement restricted to the jejunum or
ileum. The location of the intussusception was not
recorded in the medical record of one of the cats.
Serosal adhesions between the intussusceptum and
intussuscepiens were evident in seven cats (87.5%) and
12 dogs (50%). Nine of 16 dogs with ileocolic intus-
susception and three of 11 dogs with jejunal intussus-
ception, had adhesions. Adhesions were noted on the
second surgery in three of five dogs with recurrent
intussusception; only two of these dogs had serosal
adhesions on their initial surgery. No statistically sig-
nificant correlation could be established between dura-
tion of signs or location of intussusception and the
presence of adhesions. Peritonitis was evident in one
cat; none of the other animals exhibited any degree
of peritonitis on initial surgery despite various degrees
of intestinal necrosis.

Simple reduction was performed in two cats and
10 dogs, whereas intestinal resection and anastomosis
were deemed necessary in five cats and 14 dogs.
Intestinal plication was performed in two cats and six
dogs. No surgery was performed in two cats and two
dogs, and the animals were euthanized at the request
of their owners.

In five dogs, an intussusception recurred within
24-120 hours after the initial surgery. Of the dogs with
recurrence, two initially had simple reductions, two
had an intestinal resection/anastomosis, and one had
a simple reduction with jejunal plication. Three of the
dogs with recurrence had initial involvement of
the jejunum and two had initial involvement of the
ileocolic region. In the dog with jejunal plication, the
recurrent intussusception occurred just proximal to the
site of the plication. None of the other five dogs with
intestinal plications had any recurrence. The rate of
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Table 1. Presenting complaints and
physical findings in cats and dogs with
intussusception

Cats Dogs
Clinical signs (n = 9) (n = 27)

Vomition 8 23
Depression 8 19
Anorexia 7 19
Diarrhea 3 20
Palpable intestinal mass 3 16
Abdominal pain 3 3
Dehydration

Mild (5-6%) 2 7
Moderate (7-8%) 3 3
Severe (9-l10o) 1 3
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Table 3. Signalment, duration of clinical signs, location of lesion, surgical technique, and
outcome in 27 dogs with intussusception

Duration Location
of of Surgical

Case Age Sex Breed clinical signs lesion technique Outcome
days~~ ~ ~~~ ~ ~~~ ~ ~~~ ~ ~~~~~~~~~~~~~~~~ ~~~~ ~~~ ~ ~~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

10 15 mo F
11 7 yr F/S

Cocker spaniel
Irish setter

12b 8 wk M German shepherd

13 10 wk M

14 1 yr M

15 9 mo M

16 8 mo M

17 8 mo M

18 8 mo M

19 5 mo M

20 3 mo M

Doberman
German shepherd
Shepherd mix
German shepherd

Golden retriever
German shepherd
Shepherd mix
Doberman

21b 7 mo F German shepherd

22 2 yr F

23b I yr F
24 12 wk M

25 3 mo F
26 1 yr F/S
27 5 wk F

28 4 yr M

29 5 mo F
30 2 yr F
31 14 wk M

32b 10 wk F
33b 9 wk M

34 12 wk F
35 6 mo F

36 12 wk M

Husky
Australian heeler
Bassett hound
German shepherd
Shepherd mix
Sheltie

Labrador retriever
Irish wolfhound
Husky
Doberman
Irish setter
Spaniel mix
Mix
Shepherd mix

Samoyed

2 days
2 days

1 week

I week
3 wk
2 wk
3 wk

2 days
8 wk
3 days
3 days

6 days

10 days
3 days
10 days
3 wk
1 day
1 day

1 day
2 wk
5 days
4 wk
1 week
2 days
5 days
2 days

3 days

ileocolic resection/anastomosis recovered
jejunum resection/anastomosis died/surgical

with plication complication
ileocolic manual reduction with recovered

plication
ileocolic resection/anastomosis recovered
ileocolic manual reduction alone recovered
ileocolic resection/anastomosis recovered
ileocolic resection/anastomosis recovered

with plication
ileocolic manual reduction alone recovered
ileocolic resection/anastomosis recovered
ileocolic nonec recovered
jejunal manual reduction with died/CPV

plication
ileocolic resection/anastomosis died/surgical

complication
ileocolic resection/anastomosis recovered
jejunum manual reduction alone recovered
ileocolic resection/anastomosis recovered
ileocolica none euthanized
jejunum manual reduction alone recovered
jejunum manual reduction with recovered

plication
jejunum manual reduction alone recovered
jejunuma none euthanized
ileocolic resection/anastomosis died/CDV
ileocolic resection/anastomosis recovered
jejunum resection/anastomosis euthanized
jejunum manual reduction alone recovered
jejunum resection/anastomosis recovered
ileocolic manual reduction with recovered

plication
jejunal resection/anastomosis died/surgical

complication

CPV = canine parvovirus
CDV = canine distemper virus
aEuthanized at request of owner. Intussusception confirmed at necropsy
bRecurrence of intussusception within 24-120 hours after initial surgery
cIleocolic intussusception diagnosed radiographically and successfully reduced with barium enema
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Table 2. Signalment, duration of clinical signs, location of lesion, surgical
technique, and outcome in nine cats with intussusception

Duration Location
of of Surgical

Case Age Sex Breed clinical signs lesion technique Outcome

1 NRa M DSH 1 week ileocolicb none euthanized
2 1 yr F Siamese 2 days ileocolic resection/anastomosis recovered
3 1 yr M DSH 3 days jejunum resection/anastomosis recovered

with plication
4 4 yr M DSH NRa jejunoilial resection/anastomosis recovered

with plication
5 12 yr M/C Siamese 1 week ileocolic resection/anastomosis euthanizedc
6 3 mo M Siamese 1 day ileocolic manual reduction alone recovered
7 3 yr F DSH NRa ileocolicb none euthanized
8 10 wk M DSH 1 day jejunum resection/anastomosis recovered
9 1 yr F Siamese 1 week NRa manual reduction alone recovered

aNot recorded
bEuthanized at request of owner. Intussusception confirmed at necropsy
clntestinal adenocarcinoma diagnosed on biopsy; euthanized postsurgery
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recurrence in the dogs in this study was 22% for
intussusceptions manually reduced without plication
(n=6), 1407o for those surgically treated by resec-
tion/anastomosis without plication (n = 12), and 16%o
for the plicated cases (n = 6). The simple associations
between the recurrence rate of the intussusception
versus the surgical techniques and recurrence rate
versus bowel segment involved were investigated using
the Fisher's exact test; the cut-off for statistical sig-
nificance was p < 0.05 (950o confidence levels). There
was no statistically significant difference in the recur-
rence rate of the intussusception when comparing the
varied surgical techniques or bowel segment involved.

Surgical repair of the recurrent intussusception con-
sisted of simple reduction in one dog, resection/
anastomosis with plication in two dogs, and simple
reduction with plication in one dog. One dog was
euthanized at the owner's request when the intussus-
ception recurred. Two dogs recovered completely, one
dog developed peritonitis and died two days after the
second surgery, and one dog recovered from the
second surgery but developed canine distemper and
was euthanized one month later.

Discussion
Two retrospective studies have been published describ-
ing gastrointestinal intussusception in small animals.
Wilson and Burt reviewed 50 cases of intussusception
in 45 animals (40 canine, 5 feline) (3) and Weaver
reviewed 26 canine intussusceptions (4). Most authors
have indicated that puppies and kittens have a much
higher incidence of intussusception than adult animals
(2,5,6). Thirty-seven of the 45 animals in Wilson and
Burt's study were less than one year of age (3) and 19
of 26 dogs in Weaver's study were less than six months
old (4). In our study, 20 of 27 dogs were less than one
year of age whereas only two of nine cats were less
than one year old. No breed or sex predilection was
evident in either species.

Intussusceptions have been reported as sequelae to
a number of conditions, including intestinal parasitism
(3,7), linear foreign bodies (3,8,9), viral-induced
enteritis (3,7,8,10-12), intestinal masses (3,13), and
prior abdominal surgery (14-16). Although abdominal
surgery has previously been listed as a possible inciting
cause of intussusception, it is interesting to note that
two of the five cases which had undergone a surgical
procedure within one to four days of developing an
intussusception involved thoracic surgery. Although
the reported incidence of intussusception occurring
after a surgical procedure remains low, careful
monitoring of all postoperative cases for signs of
intussusception is recommended. In our series of
clinical cases, various histories preceded the develop-
ment of intussusception. Although several of the
aforementioned conditions were present in our
patients, no common predisposing cause could be
established from our study. The majority of cases had
a history of vomiting; however, it was impossible to
discern whether or not this was a cause or a result of
the intussusception. The majority of intussusceptions
seen in small animals are idiopathic (3,7,8,10-12).
The presenting signs in dogs and cats with intussus-

ception are varied and nonspecific, and may be seen
in a number of acute abdominal conditions. Some
authors have defined the cardinal signs of intussuscep-
tion as vomition, bloody mucoid diarrhea, and a
palpable cylindrical abdominal mass (2,11). The most
common clinical signs in both species in the present
study included vomition, depression, and anorexia.
Diarrhea was more commonly seen in dogs than cats,
and abdominal pain was not a consistent finding in
either species.

In our study, the diagnosis of intussusception was
most often dependent on the ability of the clinician
to palpate an abdominal mass. A palpable abdominal
mass was evident in 53'7o of the cases presented in this
report (three cats, 17 dogs). Definitive radiographic
diagnosis of an intussusception on plain films was dif-
ficult. Contrast radiography was effective in confirm-
ing a presumptive diagnosis of intussusception. Barium
enemas are used to reduce enterocolic intussusception
in human infants (17-19); although the efficacy of
barium enemas has not been reported in the veterinary
literature, one of the cases in this study (case #19) was
successfully reduced with this method. This procedure
may prove useful in isolated cases, but its efficacy
needs to be further studied before any recommenda-
tions can be made regarding its usefulness in small
animals.

Intussusceptions are classified according to their
location in the alimentary tract (2). Gastroesophageal,
pylorogastric, enteroenteric, enterocolic, and colocolic
intussusceptions have all been reported in small
animals. Previous reports have indicated that the
majority of intussusceptions in small animals are
enterocolic (2,3,8,11,20,21). Fifty-one percent of the
intussuceptions reported herein occurred at the
enterocolic junction.
Although the duration of clinical signs prior to

diagnosis was shorter in cats than in dogs, serosal
adhesions were found more frequently in cats (7/8)
than in dogs (12/26). This finding may reflect a species
difference in the degree of serosal damage following
vascular compromise to the bowel in association with
intussusception. No relationship was evident between
the duration of clinical signs and the presence or
absence of adhesions. Of the 12 dogs with adhesions,
those with intussusception at the enterocolic level
appeared to be more at risk of developing adhesions
than those with intussusception involving the small
intestine alone (enteroenteric intussusception); this
trend was not evident in the feline cases where adhe-
sions were common irrespective of the bowel segment
involved.
The surgical management of intestinal intussuscep-

tion involves either manual reduction, or resection and
anastomosis, or both (1,12). The decision to resect is
based on the surgeon's gross evaluation of the viability
of the intestinal components of the intussusception.
Recurrence of intussusception is common (1-4,7,
10-12,20-23), and various enteroplication or enteropexy
techniques have been described to prevent recurrence
(1,2,22-24). Surgical resection and anastomosis of the
intussusception are reported to lessen the incidence of
recurrence when compared with manual reduction
(8,22). All of the cats undergoing corrective surgery
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for an intussusception in this set of cases survived
without any recurrence or postoperative complications;
however, recurrence of the intussusception occurred
in five of the 27 dogs (18.5 07) reported here. Our data
indicate that the recurrence of intussusception is not
related to either the bowel segment involved or whether
a simple reduction, bowel resection, or intestinal plica-
tion is performed at the initial surgery. The efficacy
of plication as a prophylactic measure could not be
adequately demonstrated in this study due to the small
number of cases in which plication was performed.
Further evaluation and controlled studies are
warranted to assess the effectiveness of plication in
preventing recurrence of intussusception.
With recurrence, the intussusception is usually prox-

imal to the anastomotic site or the plicated section of
the bowel (2,12). In our study, a recurrent intussuscep-
tion occurred just proximal to the site of plication in
case 12. If plication is used, we recommend that the
enteroplication include the entire small intestine from
the distal duodenum to the distal ileum (25), rather
than just a few loops proximal to and distal to the
intussusception site. This technique prevents the for-
mation of acute "kinks" or folds in the bowel wall
which may predispose to the formation of an intus-
susception (26,27).
The prognosis associated with intussusception

depends on such factors as the anatomic location,
duration, degree of mechanical obstruction, and the
predisposing cause. Underlying systemic disease, such
as canine distemper or parvoviral enteritis, will increase
morbidity and mortality (2); three of six postoperative
deaths in our study were related to either parvoviral
or canine distemper viral infections. Other published
reports have reported recovery rates ranging from
3507o-650/o (3,4). Of the 31 cases undergoing surgical
correction in our report, 23 (74%o) survived and were
fully recovered at follow-up periods ranging from a
minimum of six months to seven years. Early recogni-
tion of an intussusception, aggressive fluid therapy,
and prompt surgical correction should result in better
survival rates in future.
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